	S3 Biology – Unit 3 – Life on Earth



	Key Areas
	Content Statements
	Learning Outcomes
	

	Ecosystems
	Definitions of ecological terms: species, biodiversity, population, producer, consumer, herbivore, carnivore, omnivore, predator, prey, food chain, food web. (Biomes)
	A Biome is a geographical region of the planet that contains distinctive communities of flora and fauna
	

	
	
	A population is all the organisms of one type of species in the ecosystem
	

	
	
	A community is all the plants and animals living in the ecosystem
	

	
	
	The habitat is the place where an organism lives
	

	
	
	The community and habitat are influenced by non-living or physical factors called abiotic factors
	

	
	
	An ecosystem is made up of one or several habitats and the community of organisms that live there.
	

	
	
	There are many habitats in an ecosystem
	

	
	An ecosystem consists of all the organisms (the community) living in a particular habitat and the non-living components with which the organisms interact. Interactions of organisms in food webs.
	Abiotic factors include oxygen concentration, light intensity, temperature and pH. examples of abiotic factors 
	

	
	
	Give examples of the resources that organisms use in the ecosystem including light, temperature and nutrient availability
	

	
	A niche is the role that an organism plays within a community. It relates to the resources it requires in its ecosystem, such as light and nutrient availability and its interactions with other organisms in the community. It involves competition and predation and the conditions it can tolerate such as temperature.
	A niche is the role that an organism plays in the ecosystem
	

	
	
	State that the niche is the use that the organism makes of the resources in the ecosystem and the interactions it makes with other organisms in the community
	

	
	Animals and plants depend upon each other for a number of things including food, shelter and pollination. The addition/removal of a species will impact upon other species within an ecosystem.
	Give examples of the types of interactions made by organisms in the community including competition, parasitism and predation
	

	
	
	Ecosystems need plants as the source of food and oxygen
	

	
	
	Ecosystems need plants to provide habitats
	

	
	
	Ecosystems need animals to disperse seeds
	

	
	
	Be able to predict the effect of changes in a food web
	


	Key Areas
	Content Statements
	Learning Outcomes
	

	Distribution of organisms
	Competition for resources, disease, food availability, grazing and predation are biotic factors. Light intensity, moisture, pH and temperature are abiotic factors.
	State that biotic factors are those that have a living origin
	

	
	
	Abiotic factors are those that are non-living and have a physical origin
	

	
	 Measuring abiotic factors such as light intensity, soil moisture, pH and temperature. Possible sources of error and how to minimise them. 
	An example of an error when measuring temperature with a probe could be the probe not being inserted far enough into the soil.
	

	
	
	State that one error when using a light meter is the shading of the meter by the user
	

	
	
	A  method which could be used to minimise error when using a pH meter could be to wipe the probe between each sample
	

	
	Sampling of plants and animals using quadrats and pitfall traps. Evaluation of limitations and sources of error in their use.
	State that representative sampling requires several samples to be taken
	

	
	
	State that a quadrat is used to obtain an estimate of the population in a habitat
	

	
	
	State that quadrats have to placed randomly
	

	
	
	State that the limitations and sources of error when using quadrats include wrongly identified organisms, incorrectly counted organisms and too few samples being taken
	

	
	
	The errors can be reduced by using a key to identify organisms, by making it a rule not to include organisms not fully in the quadrat and by taking more samples if the organisms are in clusters
	

	
	
	State that a pitfall trap is used to trap animals living in leaf litter
	

	
	
	State that the limitations and sources of error when using a pitfall trap include the trap not being level with the soil, animals escaping, animals being eaten whilst in the trap and animals dying.
	

	
	Using and constructing paired-statement keys to identify organisms.
	A paired-statement key is a list of numbered statements used to identify organisms
	

	
	
	Keys are more reliable than photographs since organisms show variation
	

	
	
	Construct a paired-statement key for a group of similar organisms
	

	
	
	Use a paired statement key to identify a given organism
	


	Key Areas
	Content Statements
	Learning Outcomes – I can
	

	Biodiversity
	The effect of biotic and abiotic factors on biodiversity and the distribution of organisms. 


	State that removing organisms from habitats can cause damage and so cannot be used to identify them
	

	
	
	State that grazing and predation are examples of biotic factors which affect biodiversity
	

	
	
	State that pH and temperature are examples of abiotic factors that affect biodiversity
	

	
	
	State that high-intensity grazing reduces biodiversity because more plant species are eaten
	

	
	
	State that low-intensity grazing decreases biodiversity because vigorous plants can out compete less dominant species and hold them in check.
	

	
	
	State that high levels of predation decrease biodiversity as more animals are eaten
	

	
	
	State that low levels of predation reduce biodiversity because more dominant animals outcompete less dominant animals
	

	
	
	State that acid rain decreases the pH of fresh  water and kills fish
	

	
	
	State that an increase in temperature can reduce biodiversity as fish enzymes do not work optimally
	

	
	
	State that an increase in temperature can reduce fish biodiversity due to lack of oxygen in the water.
	

	
	Adaptations can be structural, physiological or behavioural and help organisms survive and reproduce in their environment.
	State that adaptations can be behavioural, physiological and structural
	

	
	
	State that an example of a physiological adaptation is a desert rat which has no sweat glands to reduce water loss
	

	
	
	State that an example of a  structural adaptation is the camels large feet to spread their weight
	

	
	
	State that an example of behavioural adaptation is a desert rat living underground during the day
	

	
	
	Describe how a given organism is adapted to its environment 
	

	
	Changes in learned behaviour due to internal and external stimuli are of benefit
	Explain how an animal can learn to adapt to its environment and alter its behaviour leading to better survival rates
	


	Key Area
	Content Statements

	Learning Outcomes – I can 
	

	The impact of population growth and natural hazards on biodiversity
	Human population growth has resulted in habitat destruction, deforestation, over-fishing, intensive agriculture, genetic pollution, climate change, acid rain, oil and chemical spills, sewage and litter. These environmental disruptions have had a negative impact on biodiversity
	State that exploitation means to remove resources from an ecosystem
	

	
	
	State that over-hunting, over-fishing and overgrazing are ways that humans exploit the ecosystem
	

	
	
	State that humans have caused habitat destruction which has reduced biodiversity
	

	
	
	State that Japanese knotweed is an example of an introduced species which outcompetes native species
	

	
	
	State that pollution is anything that is added to the ecosystem that can cause harm
	

	
	
	State that pH and temperature are examples of abiotic factors that affect biodiversity tae that air and water can become polluted and so reduce biodiversity
	

	
	Indicator species are species that by their presence or absence indicate environmental quality/levels of pollution.
	State that lichens are an example of an indicator species
	

	
	
	State that a lack of lichen growth indicates air pollution due to sulphur dioxide
	

	
	Natural hazards such as forest fires, earthquakes, tsunamis, floods and volcanic activity will also reduce biodiversity.
	
	

	
	
	
	


	Key Area
	Content Statements
	Learning Outcomes

	

	Nitrogen cycle.
	Nitrogen is essential for organisms to make proteins. It is recycled through a set of processes known as the nitrogen cycle. Bacteria and fungi are vital to the nitrogen cycle.


	There s a limited supply of nutrients in  nay ecosystem
	

	
	
	Decomposers are responsible for returning nutrients to the soil
	

	
	
	Soil nutrients are taken in by producers (plants) and incorporated into their tissues. These are then eaten by consumers and incorporated into their bodies.
	

	
	
	The nutrients are returned to the soil through decomposition of waste and dead bodies.
	

	
	
	Plants and animals require nitrogen to produce proteins
	

	
	
	Some plants (legumes) contain bacteria in nodules on their roots which can convert nitrogen gas to nitrates.
	

	
	
	Fungi and bacteria convert proteins and nitrogenous wastes into ammonia, nitrite and nitrates.
	

	
	The basic nitrogen cycle showing the stages and processes involved.


	The sequence of reactions which return nitrogen to the soil is called the nitrogen cycle.
	

	
	
	Nitrifying bacteria increase the levels of nitrogen in the soil by changing ammonium into nitrites and then into nitrates
	

	
	
	Nitrogen fixing bacteria are found in root nodules and free-living in the soil. They convert nitrogen gas into nitrates.
	

	
	
	Denitrifying bacteria in soil decrease the level of nitrates by converting them to nitrogen gas.
	

	
	Fertiliser design and environmental impact of fertilisers. 
	When crops are harvested, nitrogen is taken out of the cycle so needs to be replaced.
	

	
	
	Nitrogen can be added to the soil in the form of nitrate fertilisers, manure or compost
	

	
	
	Nitrogen in fresh water increases algal growth, blocking out the light. This causes death of organisms, decrease of oxygen and means less life can be supported.


	


	Key Area
	Content Statements
	Learning Outcomes


	

	Energy in ecosystems 


	Energy in ecosystems 

a In transfers from one level to the next in a food chain, the majority of the energy is lost as heat, movement or undigested materials. Only a very small quantity is used for growth and is therefore available at the next level in a food chain. 
	State that green plants are producers and use the sun’s light energy to build carbohydrates.
	

	
	
	State that animals are consumers and are unable to produce their own food.
	

	
	
	State that primary consumers are animals that eat plants only (herbivores)
	

	
	
	Secondary consumers which eat only other animals are carnivores
	

	
	
	Those which eat both plants and animals are omnivores
	

	
	
	A food chain is a simple feeding relationship which in nature is unstable
	

	
	
	A food web is a more complex feeding relationship that consists of interconnected food chains  which is more stable
	

	
	
	If the producer were removed from the food chain al consumers would die since there would be no food.
	

	
	
	Energy is lost from each step of a food chain as heat, in movement and in undigested material
	

	
	b Definitions and comparisons of pyramids of numbers and energy.
	A pyramid of numbers shows the numbers of organisms at each stage of the food chain
	

	
	
	The number of organisms at each stage usually decreases
	

	
	
	The size of the organisms at each stage usually decreases
	

	
	
	In some cases irregular pyramids of numbers are produced
	

	
	
	Pyramids of biomass or energy are less likely to produce irregular pyramids
	

	
	
	Pyramids of biomass show the total mass of each population of organisms at each stage of the food chain
	

	
	
	Pyramids of energy show the total energy which is present in all the organisms at each stage
	

	
	
	A pyramid of energy always has a regular shape
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